vertebral) should be slightly flexed-i.e., in the position of the greatest ease. Another general proposition I would make is that in operations on the upper part of the body, where the nature of the anesthetic or the needs of the operator do not contra-indicate it, the head and shoulders should be slightly raised in order to lessen oozing and to decrease the a-mount of the anaesthetic. The need for the escape of mucus will not hinder the raising of the head and shoulders, because its secretion should be stopped by the administration of atropine or scopolamine. On the contrary, in operations on the lower part of the trunk and legs the head and shoulders should be just a trifle lower.
With a view of eliciting discussion, Ipropose now to make a few remarks on posture during operation on the various regions of the body. Let us begin at the top. In operations on the brain and spinal column the help of elevation may be invoked to lessen haomorrhage. If the patient is to be laid prone, as for certain brain operations, a separate head-rest, such 'as'that I think used by Harvey Cushing, is advisable, and in order to relieve the respiratory machine as much as possible hard pillows should be placed beneath the clavicles and the iliac crest. Coming now to operations on the mouth or air passages, posture, as a rule, must be subordinated not so much to the lessening of congestion as to the escape of blood from the air passages or the prevention of its entry therein; hence in most cases it is advisable that the head and neck be just so much lowered that the flow of blood will be towards and out of the mouth, and that congestion will only be slight. On the other hand, if methods are to be adopted which absolutely shut off the air passages from the site of operation, it is better to raise the head and neck, as, for example, during the use of Crile's tubes or Hahn's tampon cannula. It is affirmed that during intratracheal etherization the entry of blood into the air passages is prevented by the force' of the return current around the catheter. This, I presume, holds good during the horizontal or lowered head position of the patient; if it also holds good when the head and shoulders are raised, this method will be the more valuable because it will allow of the advantage of greater anemia of the parts during the operation. Possibly in this case the pressure at which the etherized air is delivered may be raised a little beyond that usual, in order to increase the force of the return current. I should be glad to hear from those who are skilled in intratracheal anesthesia if they find that the return current is powerful enough to prevent blood entering the larynx when the head and shoulders are well raised or the patient is in the sitting posture.. If intratracheal aniesthesia be used for opera-tions about the head, neck, or chest, posture as regards mechanical obstruction of the upper air passages need not be considered.
A mnethod of ensuring free breathing, which has been much advocated abroad, is that of Witzel, who places the head in what he calls forcible dorsal reclination over the end of the table. This method is opposed to the principle that flexion is better than extension, particularly for respiration, and causes strain on the chest. On the other hand, it has the advantage that mucus and foreign matters collect in the nasopharynx and cannot be inspired, although they may enter the nasal sinuses.
A few words as to aniesthesia when the patient is sitting upright in a dental chair. The principle of flexion applies: the neck should be, if anything, a trifle flexed, and the thighs and knees should be flexed to a; right angle. To help to secure flexion, and to prevent movement and purchase for muscular spasm in the chair, we have had made at the Dental Hospital in Birmingham a special chair, in which the seat is at less than a right angle to the back, and the footboard is set at an angle of about 750 to the leg part of the chair. The back, seat and the footboard are covered with corrugated rubber, which grips the patient's clothes and feet somewhat, and tends to prevent slipping and extension of the body and limbs. Instead of the ordinary footpiece there is merely a flat board at an angle of about 150 withthe horizontal line, so that if the patient's feet shoot out they cannot be caught in any projection or hollow, and therefore get no purchase. I prefer the dental chair for operations on the Gasserian ganglion, and keep the patient sitting bolt upright. With regard to anesthesia in the sitting posture, Chaldecott says that he has administered chloroform for six years to patients of all types and ages sitting quite upright, and his opinion is that in nose and throat operations under chloroform the upright position is the safer, and the alleged danger of syncope does not occur, even in subjects of chronic asthma, cardiac dilatation, or goitre, because breathing is easier when sitting up than lying down. We must remember, however, that he induces anaesthesia rapidly with gas and ether, and that his operations apparently were only those that needed a light anesthesia. Personally, I very often give chloroform as he does after induction by ethyl chloride and ether for prolonged dental operations. By the way, I should like here to join with Sir Frederic Hewitt in his condemnation of the semirecumbent posture for dental or other operations. It is the worst one possible.
In. operations on the upper part of the body, especially those in which there is likely to be free bleeding because of the vascularity of the parts or extent of the wound, I think it is wise if ether is being given slightly to raise the head and shoulders. This will lessen haemorrhage and congestion, and even from the commencement of induction, according to Hornabrook, less ether is needed. Besides, the anaesthetist has something to fall back upon should danger arise, because he can flood the vital parts with blood by lowering the head and shoulders.
In operations on the breast the arm should never, or for as short a time as possible, be extended beyond a right angle, particularly in stiffly built, fat people, because of the danger of brachial paralysis.
In operations on the lung and pleura we have to remember that the sound lung must lie as free as possible and that its bronchus should be above the level of the bronchus of the unhealthy organ, so that no infection of the sound one can take place. To help in this some slight degree of the raised pelvic position should be utilized.
A few words as to the movements of the diaphragm as shown by radiography. During ordinary normal breathing the diaphragm only moves about i in., but with forced respiration it moves 23 in. on the left side and 21 in. on the right side. Hence any marked hindrance to respiration involves much strain on the lungs.
TRENDELENBURG POSITION.
Articles have been written on and many instances given of the dangers of the Trendelenburg posture. It gives much advantage to the surgeon and has many disad-vantages f-rom the patient's and anesthetist's points of view. As has been said, anaesthetics may have been unjustly blamed for complications really induced by elevation of the pelvis. It is advisable that the inclination of the body should not exceed an angle of 45°. Here I would like to quote on the general question some remarks by Kocher. He very pertinently says: " A man cannot be expected to stand on his head for over half-an-hour without his circulation being seriously affected, and this is obvious to anyone who has a knowledge of the mechanics of the circulation and who has witnessed the copious venous haemorrhage associated with a dependent position of the head as in Rose's operation. Obese people and those who suffer from disease of heart or vessels can often only obtain sleep without respiratory embarrassment when the head and shoulders are raised." How, then, can they safely bear the Trendelenburg posture?
Franz, who investigated the -behaviour of respiration and circulation in the Trendelenburg position, found that abdominal respiration without anesthesia was constantly weakened and thoracic breathing was little, if at all, compensatorily strengthened. During chloroform narcosis there was rather greater compensation for the weakened abdominal breathing by deepened thoracic respiration. On the whole the raised pelvic position lowered the ventilation of the lung in no small number of cases. If patients are suddenly raised to the normal position there is, with the first breath, marked lessening of abdominal and thoracic breathing, hence danger of collapse from lessened elimination. Franz asserted that there was no special damage to patients under chloroform through the Trendelenburg position and that there was very little increase in the percentage of bronchitis. He found that in the case of ether there was considerably more bronchitis after operations in the Trendelenburg than in the horizontal position.
Dr. Thomas Wilson, Gynwecologist to the General Hospital, Birmingham, some years ago, collected statistics of the relative frequency of-pneumonia after operations in the horizontal and Trendelenburg postures. In 144 cases operated upon in the horizontal posture he had seven pneumonias; after the Trendelenburg there were ten pneumonias. These figures relate to a time previous to the use of scopolamine and morphine.
Franz noted in 825 cases of ether narcosis in the dorsal posture nineteen (2'3 per cent.) cases of bronchitis, while in 493 in which pelvis was raised there were forty-four cases (8'9 per cent.); 150 chloroform narcoses with the patient lying dorsally were followed by four (2'7 per cent.) cases of bronchitis and in 233 cases in the Trendelenburg position by nine (3 9 per cent.), showing that with chloroform the difference is much less marked than with ether. Franz explains that frequency of bronchitis after operations in the raised pelvic posture is due to the escape of infective mouth contents into the bronchi after the patient is raised, and suggests the advisability of carefully cleansing the mouth before the change is slowly made to the doisal position.
To illustrate the influence of the Trendelenburg posture in the causation of pulmonary embolism I will quote Zweifel, who found that out of 1,800 operations there were eighteen deaths from pulmonary embolism. Afterwards he no longer kept the patient's legs flexed and firmnly bandaged, but placed them loosely in horizontal frames. The shoulders were supported, and the Trendelenburg position was adopted as seldomn as possible. After this change the deaths from pulmonary embolism were reduced to three in 800 operations. Zweifel considers that the position favours thrombosis both by facilitating sepsis and also by its mechanical action on the blood-vessels.' Intestinal obstruction, surgical emphysema, apoplexy, and also acute post-operative dil&tation of the stomach have been caused by this posture.
Bovee studied eight cases of ether anmesthesia and eight of chloroform ancesthesia and found that " almost no urine is received in the bladder while the Trendelenburg posture is being employed. If it can be concluded that the renal function is greatly lessened while the patient is in the Trendelenburg posture then the dangers of that posture are at once appreciated. In renal inefficiency it would seem that the use of the Trendelenburg posture would introduce a special element of danger, and this would be more marked when ether was used than when chloroform was employed as the anaesthetic." 2 Hewitt records a case in which aphasia and renal hemiplegia followed operation in this position; the patient was twelve months in recovering. Kirkby Thomas noted a case in which the patient was quite blind for three days and had delusions for a week.
Gatch, Gann, and Mann' said that a gynaecologist of wide experience once informed them that he knew of no more certain way of killing a fat woman than by leaving her for some time in the high Trendelenburg position, and they record the sudden death of a patient with aortic and mitral insufficiency and pericardial effusion who had been anaesthetized with gas and oxygen and ether in the flat position and was then placed in the lithotomy position with pelvis well elevated. They etherized dogs without any morphine and put them in the Trendelenburg position at 450 to 50°of inclination and took records of respiration and blood-pressure. The dogs died on an average in twenty minutes. The records showed that the change to head-down position caused a slight rise in blood-pressure, a slight increase in the pulse-rate, and little or no change in the rate of respiration. The breathing, however, became altered and assumed a diaphragmatic character. Respiration failed first and then pulse and blood-pressure, which hitherto had practically shown no change, also failed. It was at first thought that death was brought about by fatigue of the diaphragm, but they found that a dog under morphine narcosis will live for hours Brit. Med. Journ., 1911, ii (Epitome), p. 19. 2 Journ. Amer. Med. Assoc., Chicago, 1910 , liv, p. 1994 . 3 Ibid., 1913 , lx, p. 1273 in the head-down position without any sign of fatigue of the diaphragm; a fact demonstrated by Hill and verified by them. They conclude that failure of respiration is in some way caused by the ether. They found that the ill-effects of the head-down position are due primarily to failure of respiration and were prevented if respiration were kept stimulated by hypercapnia. Gatch, Gann, and Mann also found that in dogs the heart failed much more quickly from asphyxia in the headdown than in the horizontal position. They conclude that " in normal men or animals under anaesthesia the head-down position has no illeffects provided that the respiration is adequate and the muscles are at rest. When the breathing becomes insufficient, the entire mechanism wherewith the body compensates for the effects of gravity on the circulation is deranged. The asphyxia injures the cardiac muscle and raises the blood-pressure. The head-down position at the same time insures that every drop of blood which passes through the capillaries of the abdomen and legs will quickly return to the heart, a condition not present when asphyxia occurs with the body in the horizontal or upright position. The heart then has to pump a supply of blood at least normal against an increased arterial pressure, at a time when it is poorly able to respond to the increased strain. If the patient at this time struggles or if pressure is made on his intestines the state of affairs is rendered much worse."
The conclusion of the problem of the Trendelenburg position is that it should generally be used for as short a time as possible and not used at all in-patients suffering from obesity, obstructed breathing, cardiac, renal, or arterial disease. The legs should not hang, hut be supported as mentioned a little later, in order to prevent tension on the abdominal munscles and also the danger of thrombosis. The shoulders should be fixed to support the body.
With regard to posture in abdominal operations generally the principle of flexion applies, as by it muscular relaxation during operation is facilitated, strain on the back and joints is prevented, and postoperative pain and discomfort are done away with. Goldthwait has aptly pointed out that the assumption of a faulty position without support for the back and with the thighs slightly extended as in the ordinary Trendelenburg position has resulted in strain of the lumbar spine and sacro-iliac joints. He states that only those who have to do with patients suffering from weak or painful back or with chronic joint diseases can appreciate how frequently conditions of strain arise.
If a patient be in the Trendelenburg position, the legs should be kept straight, a pillow should be placed under the lumbar spine to support it and also under the thighs to prevent hyper-extension: in fact, to slightly flex them on the abdomen; thus no strain of the lumbar or sacro-iliac joints can result.' He writes that "if the bed or supporting structure is hard, so that the buttocks cannot settle down into it, the lumbar spine must sag downwards, and if the buttocks are large or the waist small the amount of this sag may be enough to cause painful strain on the interspinous ligaments tr on the sacro-iliac joints." The result is that the 'strained sacro-iliac joints cause distressing backaches and possible after-disability.
These remarks apply also to the horizontal position. During gallbladder operations, when a large pillow is placed under the liver, the patient's head should be well raised and a thick pillow placed under the thighs and legs. By this means the pull of' the head and neck and of the legs will be taken from the abdominal rnuscles, longitudinal tension will be greatly lessened, lateral relaxation will be increased, and total relaxation of abdominal muscles and fasciae will be much more easily obtained. I believe that post-operative backache in many cases, more particularly in muscular men, will be prevented by adopting Goldthwait's suggestion.
With regard to the placing of pillows under the liver and kidney, it is advisable that they should always be soft to prevent bruising and to allow of some movement of the ribs during respiration. A great deal of the rigidity often complained of by surgeons during abdominal operations is, I am sure, due not only to some slight degree of asphyxia but also to the mechanical strain of muscles and fascite, which strain can be largely prevented by a properly arranged posture.
In the lithotomy position the head, for reasons already mentioned, should be well raised, a soft pillow placed under the small of the back, and in no case should the thighs be bent towards the abdomen at more than a right angle; otherwise interference with abdominal respiration will occur.
Post-operative posture should be the natural sleeping one mentioned at the beginning of my remarks, that is to say, the patient should be laid well on the side with all the joints flexed. When he comes round, if vomiting persists the sitting-up posture will often stop it. Persistent after-vomiting may occasionally be due to some degree of dilatation 'Jourz. Amer. Med. Assoc., Chicago, 1911, lvi, p. 642. of the stomach. If the patient be supine the stomach may-not be able to empty itself, and the sitting-up position will allow of it doing this, and also allow of better lung ventilation. Occasionally we see that dreadful condition called acute dilatation of the stomach, the symptoms of which are vomiting, abdominal distension, collapse, epigastric pain, and thirst. The cause of this'condition is usually mechanical obstruction contributed to by a recumbent posture. The usual treatment for this is'' the use of the stoinach-tube, but Borcbgrevink, of Christiania, advocates as a cure, which is often at once brilliantly successful, the adoption of the prone posture. The patient who has been almost iii extremis suddenly recovers. The prone posture was first suggested, he says, by Schnitzler, and has been recommended by Moynihan. The explanation of the success of this posture is as follows: The stomach does not suffer more than any other organ from the effect of the general anesthetic, debility, &c., but it is the one organ on which demands are made almost at once after a major operation, and if the demands are beyond itg functional capacity at the moment, the stomach simply abandons the attempt to respond to them. Therefore we must not make demands on the organ until it has regained its normal tone after operations, and we must refrain from overloading it. The effect of change of posture from the recumbent to the sitting in increasing lung ventilation and making easier the expectoration is well known. 'Surg., Gyn., and Obstet., 1913, xvi, p. 662. The PRESIDENT (Dr. Blumfeld) said that Dr. McCardie had touched on many points of a wide subject, and there were present authorities on the different branches of surgery connected with those particular points, so that he would not himself animadvert upon them. In one particular, however, he wished to dissent from the general trend of Dr. McCardie's paper. This was in connexion with the Trendelenburg position. Dr. Blumfeld thought this position of the greatest service in obviating surgical shock; in fact, he was accustomed to think that shock could hardly occur during operation in this position, and consequently the use of chloroform when desired was possible in this position to an extent that was not safely possible under any other circumstances. With regard to position in nose and throat operations, he thought that there was this drawback to the sitting posture, that occasionally a really deep degree of narcosis was desirable, and this
